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Erupted primary teeth were recorded in I 446 South 
African children from five communities. The data were 
grouped into 3-month age bands and subjected to Probit 
analysis.2* Eruption times were similar in boys and girls. 
Apart from children o f Indian descent having significantly 
fewer incisor teeth erupted at one year compared to the 
four other groups, there were no significant differences in 
canine and molar eruption times among the children. This 
paper defines primary tooth eruption ages in South African 
children for anthropological, clinical and forensic use.
Tooth eruption influences the survival of many species but, in 
spite of scientific enquiry since 1778, there is no consensus on the 
mechanisms involved.1 Whatever the mechanisms that produce 
eruption, it is necessary to know the timing of eruption for anthro­
pological,2 clinical,2 and forensic reasons.4 The eruption of per­
manent teeth has been widely studied; primary tooth eruption has 
been investigated less.5 What has been done covers a spectrum of 
races, countries, socio-economic status and nutrition/’' 22 
In earlier studies we established eruption times for permanent 
teeth among South African black children21 and children of Indian 
extraction.24 In these investigations we showed statistically signif­
icant effects for gender and race. Black children’s first permanent 
molars and incisors erupted some 3.5 to six months earlier than 
their compatriots of Indian descent, while these teeth erupted 
from one to six months earlier in girls than in boys. Regarding the 
primary dentition, Lavelle25 showed that these teeth erupted ear­
lier among British Negro children than their Caucasian compat­
riots. In the United States, Infante26 reported boys to display 
earlier eruption of incisor teeth and girls to show earlier eruption 
of molar teeth.
We wondered what the pattern of primary tooth eruption in 
South African children of different ethnic groups was but could 
find no information on this. The present study was therefore 
undertaken to compare primary tooth eruption in five South Afri­
can groups.
Materials and methods
The sample studied comprised I 446 children, aged 1 to 4 years 
at last birthday, participating in dental caries epidemiology stud­
ies which had been approved by the Committee for Research on 
Human Subjects of the University of the Witwatersrand. There 
were five study groups, one rural black group living in the Geluks- 
pan district about 350 km west of Johannesburg (0.13-0.20 ppm 
F in drinking water); and four urban groups (black, Indian and 
white) living in Johannesburg (including Soweto and Lenasia), 
with 0.20-0.33 ppm F in drinking water.
In each study area, random samples of birth records were 
drawn from public health well child clinics; parents were 
requested to present their children for examination at specified 
centres. Using good natural light and a dental mirror, each child’s 
mouth was examined for the presence of primary teeth. If any part 
of a tooth was visible it was considered erupted; likewise, if any
tooth had been extracted it was recorded as erupted. At the time 
of examination, gender, ethnic group,27 date of birth and date of 
examination were recorded. Accurate birthdays were available for 
all children.
The children were grouped into 3-month age bands and the data 
were subjected to Probit analysis211 using the Statistical Analysis 
System24 to obtain the distribution of the age of eruption for each 
tooth. Probit analysis deals with the proportion of erupted teeth at 
different ages and fits a statistical curve based on the cumulative 
normal distribution. From this curve the mean age of tooth erup­
tion and the standard deviation are determined. Statistical analysis 
for the effects of jaw side, gender and ethnic group used the chi- 
squared test and linear logistic analysis with a critical level of sta­
tistical significance of P < 0!i35.
Results
The number and age distribution of the children studied are 
listed in Table I. The gender distribution was approximately equal 
in each group except that girls were slightly more numerous in the 
white group.
Because no children less than one year of age were seen. Probit 
analysis for the incisor teeth could not be done. Instead, the num­
bers of teeth erupted at one year were examined. Table 2 shows 
the percentage of primary teeth erupted at one year by gender and 
ethnic group. The numbers of children in each group are not 
shown because these would clutter the table but the smallest in 
any gender subset was 26 and the largest was 65. For the primary
Table 1. Number and age distribution o f children in 
study samples.
Mean age (s.d.)
Rural n (years)
Black female 124 2.8 ( l . l )
male 125 2.9(1.1)
total 249 2.9 ( l . l )
Urban
Black female 139 2.9 (1.0)
male 146 2.8 ( l . l )
total 285 2.9 (1.0)
Coloured female 148 2.7 (1.0)
male 146 2.7 (1.0)
total 294 2.7 (1.0)
Indian female 159 2.3 (1.0)
male 142 2.5(1.1)
total 301 2.4 ( l . l )
While female 177 2.5(1.1)
male 140 2.8 ( l . l )
total 317 2.6(1.1)
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Table 2. Percentage o f primary incisor teeth erupted at one year in five groups (F, female; M, male; A, all).
Rural Urban
Black Black Coloured Indian White
Tooth F M A F M A F M A F M A F M A
M axilla
left central 97 100 99 100 100 100 100 94 97 80 88 84 93 100 97
right central 97 100 99 100 100 100 100 89 95 80 88 84 94 97 96
left lateral 87 96 92 96 97 97 82 89 86 68 73 71 83 78 81
right lateral 87 96 92 96 97 97 82 89 86 70 68 69 86 81 84
Mandible
left central 97 100 99 100 100 100 100 97 99 87 90 89 99 100 100
right central 100 100 100 96 100 98 100 97 99 81 90 86 97 94 96
left lateral 90 96 93 93 97 95 67 86 77 55 48 52 66 72 69
right lateral 90 96 93 93 94 94 69 89 79 52 45 49 71 75 73
central incisors rural black boys and urban 
black boys and girls as well as coloured (mixed 
race) girls had left and right teeth erupted by 12 
months (Table 2). Indian children had at least 
central incisors erupted. For the primary lateral 
incisors rural and urban black children had 
more of these teeth erupted than the other 
groups whereas Indian children had the least.
No statistically significant differences in 
numbers of incisor teeth erupted were seen for 
jaw, side and gender within any of the ethnic 
groups when the chi-squared test was applied 
(X2 values ranged between 0.01 and 3.22; d.f. = 
1). Examination for statistically significant dif­
ferences among ethnic groups showed that sig­
nificantly fewer incisor teeth were erupted at 
one year in the Indian children than in the other 
groups (x2 values ranged between 55.63 and 
18.65; d.f. =4).
In our earlier studies of permanent dentition 
we found that a better fit of the data was 
obtained when a log transformation of age was 
used. The present data were treated similarly.
For the canine and molar teeth the mean 
eruption ages and 95% confidence limits of the 
mean for each ethnic group are listed in Tables 
3-7. For the primary molars, the urban black 
children had the earliest eruption patterns fol­
lowed by the rural black and urban coloured 
groups, the white group and finally the Indian 
children. This pattern was not followed, how­
ever, for the primary canines, which showed the 
white group to erupt those teeth later than the 
four other groups. Statistical analysis revealed 
no statistically significant influences on eruption 
age of side of jaw, gender or ethnic group.
Discussion
Eruption is a complicated multifactorial 
process involving the periodontal ligament, 
fibroblast activity, vascular pressure and tissue 
pressure. It is slow initially, while the crown is 
carried towards the oral mucosa, accelerates as 
it enters the oral cavity and then slows once 
more.1 Control of the process is complex
Table 3. Ages o f eruption in months for rural black children (Cl, confidence interval).
Female Male All
Primary tooth Mean 95% Cl Mean 95% Cl Mean 95% Cl
M axilla
left canine 15.8 12.6-18.0 18.5 15.6-20.3 17.0 15.1-18.5
right canine 15.8 12.6-18.0 18.5 15.6-20.3 17.0 15.1-18.5
left first molar 14.6 11.2-16.6 15.4 12.2-17.4 15.0 13.1-16.3
right first molar 14.6 11.2-16.6 15.4 12.2-17.4 15.0 13.1-16.3
left second molar 24.8 21.7-28.2 23.3 22.3-25.0 24.0 21.2-26.8
right second molar 24.8 21.7-28.2 23.5 22.3-25.0 24.1 21.2-27.2
Mandible
left canine 16.9 14.4-18.7 19.0 16.3-20.6 17.8 16.1-19.1
right canine 16.9 14.4-18.7 19.0 16.3-20.6 17.8 16.1—19.1
left first molar 14.6 11.2-16.6 15.8 12.7-17.8 15.2 13.3-16.6
right first molar 14.6 11.2-16.6 15.8 12.7-17.8 15.2 12.6-16.6
left second molar 23.9 21.2-26.8 23.0 21.6-24.5 23.2 21.1-25.7
right second molar 23.9 21.2-26.8 22.6 20.9-24.1 23.2 22.0-24.4
Table 4. Ages o f eruption in months for urban black children
Female Male A ll
Primary tooth Mean 95% Cl Mean 95% Cl Mean 95% Cl
M axilla
left canine 12.0 4.1-14.4 16.4 13.8-18.0 14.8 12.2-16.4
right canine 12.0 4.1-15.5 16.8 14.3-18.4 15.0 12.6-16.6
left first molar 10.6 1.2-14.6 14.4 9.8-15.7 12.5 8.4-14.6
right first molar 10.6 1.2-14.6 14.4 9.8-15.7 12.2 7.9-14.4
left second molar 23.3 21.4-25.1 23.4 21.8-25.0 23.4 22.2-24.5
right second molar 23.3 21.4-25.1 23.2 21.5-24.7 23.2 22.1-24.4
Mandible
left canine 12.0 4.2-15.6 16.80 14.28-18.36 15.0 12.5-16.7
right canine 10.4 1.6-14.8 16.80 14.28-18.36 14.6 11.8-16.4
left first molar 10.6 1.2-14.6 13.68 7.56-15.36 11.9 7.2-14.3
right first molar 10.6 1.2-14.6 13.68 7.56-15.36 11.9 7.2-14.3
left second molar 20.6 18.1-22.7 22.3 20.6-23.8 21.6 18.1-24.2
right second molar 20.9 17.0-23.8 22.3 20.6-23.8 21.7 18.2-24.4
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involving nutritional, hormonal, cellular, molecular 
and physicochemical factors,1 which vary between 
individuals, genders and ethnic groups.
Two approaches are used to study tooth eruption in 
humans — longitudinal and cross-sectional meth­
ods.5 Longitudinal methods give more information, 
since order of eruption may also be recorded but such 
studies are time-consuming and difficult to do 
because of individuals leaving the study. Cross-sec­
tional studies, such as the current investigation, 
require large numbers but are more practical and, if 
combined with Probit analysis, provide useful and 
reliable information.
There have been no eruption studies in Africa 
comparable to the present investigation, so studies of 
similar ethnic groups elsewhere in the world have 
been used. When the South African data are com­
pared with the recent study by Saleem et at.,15 who 
contrasted eruption times of primary teeth in Paki­
stani and white Swedish children, the South African 
Indian group is similar to the Pakistani children, 
except that eruption of the canines is earlier in the 
South African sample. A slightly earlier study of 
Punjabi (Indian) children showed that their teeth 
erupted earlier than other population groups,14 but 
similar to our figures for the Indian children.
The eruption of teeth in the South African white 
children is similar to that reported by Demirjian5" in 
a study of French Canadian white children, as well as 
to the findings of Tanguay, Demirjian and Thibault,51 
and Hiigg and Taranger," and a recent study by Ram­
irez, Planells and Barberia5 with Spanish children.
In the current study eruption times in both girls 
and boys were similar, the opposite finding to 
Infante26 among US black and white children, among 
whom eruption was earlier in boys. Further variation 
is shown in Punjabi children, among whom girls’ 
teeth erupted earlier.14 In the current study rural 
black children erupted their teeth later than their 
urban compatriots, although this difference was not 
statistically significant. No clear pattern therefore 
exists; there is variation from group to group.
These findings are important for anthropological 
and forensic reasons and also in respect of dietary 
patterns and length of exposure of teeth to foods, and 
during and after weaning the children. The longer a 
tooth is exposed in the oral cavity, the greater is the 
chance of developing dental caries.12-52 Our results 
are important for South Africa because the govern­
ment is concentrating on primary health care and it is 
clear that no one group manifests significantly early 
primary tooth eruption that requires special emphasis 
on preventative dentistry.
The reasons for variations in eruption times 
between groups are obscure. While malnutrition may 
play a role, genetic influences are probably the more 
important. This was suggested more than 50 years 
ago by Steggerda and Hill.55
No evidence of severe malnutrition was seen by 
experienced clinicians, in any of the South African 
groups, although earlier episodes of this could not be 
excluded. Malnutrition in children examined in stud­
ies by El Lozy et al.M with Tunisian children, by
Table 5. Ages o f eruption in months for urban coloured children.
Female Male A ll
Primary tooth Mean 95% Cl Mean 95% Cl Mean 95% Cl
Maxilla
left canine 17.3 15.4-19.0 17.3 15.4-18.8 17.3 16.0-18.5
right canine 17.3 15.4—19.0 17.3 15.4-18.8 17.3 16.0-18.5
left first molar 15.0 13.1-16.2 14.9 13.2-16.3 15.0 13.8-16.0
right first molar 15.0 13.2-16.4 14.9 13.2-16.3 14.9 13.8-15.7
left second molar 23.7 22.0-25.3 25.0 21.7-28.0 24.2 22.4-25.9
right second molar 23.4 22.0-24.8 24.7 21.6-27.6 25.0 22.4-25.7
Mandible
left canine 17.8 16.0-19.6 18.1 16.3-19.7 17.9 16.7-19.1
right canine 17.8 16.0-19.6 17.4 15.4-19.0 17.5 16.3-18.7
left first molar 15.0 13.2-16.4 14.9 13.2-16.3 15.0 13.8-15.0
right first molar 15.2 13.4-16.8 14.9 13.2-16.3 15.1 13.9-16.1
left second molar 23.1 21.4-24.7 22.7 20.8-24.5 22.9 21.6-24.1
right second molar 22.7 21.0-24.1 22.9 21.0-24.7 22.8 21.5-24.0
Table 6. Ages o f eruption in months for urban Indian children.
Female Male All
Primary tooth Mean 95% Cl Mean 95% Cl Mean 95% Cl
Maxilla
left canine 17.9 16.4-19.6 17.3 15.7-18.8 17.6 16.6-18.7
right canine 17.9 16.4-19.6 17.5 16.0-19.2 17.8 16.7-18.8
left first molar 16.0 14.6-17.3 16.0 14.6— 17.6 16.0 15.1-16.9
right first molar 15.8 14.8-17.2 16.0 14.6-17.6 16.0 15.0-16.9
left second molar 28.0 22.0-36.2 27.5 21.5-34.9 27.7 21.7-35.4
right second molar 28.0 20.4-39.7 28.3 25.6-31.8 28.1 16.6-49.7
Mandible
left canine 18.4 16.7-20.0 18.1 16.4-19.7 18.2 17.0-19.3
right canine 18.1 16.6-19.7 18.1 16.4-19.7 18.1 17.0-19.2
left first molar 16.0 14.8-17.3 16.2 14.9-17.9 16.1 15.1-17.0
right first molar 16.1 14.9-17.4 16.2 14.9-17.9 16.2 15.2-17.2
left hand molar 26.3 20.6-34.1 26.5 21.7-32.3 26.4 21.1-33.1
right second molar 26.9 21.6-33.8 26.3 21.5-31.8 26.5 21.6-32.6
Table 7. Ages o f eruption in months for urban white children.
Female Male All
Primary tooth Mean 95% Cl Mean 95% Cl Mean 95% Cl
Maxilla
left canine 19.4 17.9-20.8 16.3 13.4-18.7 18.5 17.0-19.7
right canine 19.2 17.8-20.8 17.2 14.4-19.4 18.6 17.3-19.8
left first molar 15.1 13.4-16.4 13.9 10.8-16.1 14.6 13.2-15.8
right first molar 14.9 13.2-16.2 13.9 10.7-16.4 14.6 13.2-15.8
left second molar 25.2 20.4-32.2 25.3 21.2-28.8 25.3 20.8-30.1
right second molar 26.0 20.3-33.6 25.9 21.6-29.5 25.9 20.9-31.1
Mandible
left canine 19.1 17.6-20.5 18.2 15.6-20.5 18.8 17.6-20.2
right canine 19.1 17.6-20.5 18.0 15.4-20.3 18.7 17.5-20.0
left first molar 15.1 13.8-16.4 14.9 12.0-16.9 15.0 13.7-16.2
right first molar 15.1 13.8-16.4 14.8 12.0-16.9 15.0 13.7-16.2
left second molar 24.4 20.6-28.8 25.2 21.4-28.4 24.6 21.1-28.2
right second molar 24.1 20.5-28.4 25.3 20.9-28.9 24.5 21.0-28.1
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Alvarez et a l . , '2 Alvarez and Navia22 with Peruvian children, by 
Visweswara, Susheela and Swaminathan-'5 with Indian children, 
and by Delgado et a l. with Guatemalan children and premature, 
low-birth-weight United States children,21 suggest malnutrition 
can delay the emergence of primary teeth prior to 18 months of 
age, followed with a catch-up period. Malnutrition should not 
have influenced the South African findings.
Conclusions
The patterns of eruption of primary dentition have been estab­
lished for five South African groups. Both girls and boys as well 
as all groups investigated revealed essentially the same tooth 
eruption behaviour.
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